Abstract
INTRODUCTION
1 Th e conditions under which people live in rural areas, the ways in which resources are utilized and the prospects for conservation in the future are all in part infl uenced by 1 I would like to thank all the blind reviewers who have contributed to this paper with their valuable comments, criticisms and questions about earlier drafts. the fundamental characteristics of national governments, EU policies for economic and sectoral development as well as processes such as globalization (Primdahl, 2010) . Th ese forces at the global (international -EU -national) level are translated at the -lower local level of the agent of ecological marginalization and the inevitable repercussions for sustainable development and democracy particularly in times of crisis (Kousis, 1998; Lekakis and Kousis, 2013) . Th e literature on ecological marginalization in the Mediterranean or similar environments deals with the transformation of local natural resources by powerful economic actors such as the State, EU and global institutions, and the gradual or immediate disorganization of the ecosystem via withdrawals and additions to the rural environment 2 . In response, citizens or rural people given their organizational resources and interpretive frames, as well as political and economic opportunity structures, choose not to react or react by mobilizing at the grassroots level (Kousis, 1997 (Kousis, , 1998 , or alternatively prefer to participate in Alternative Agro-Food Networks 3 (AAFNs) as an indirect means to contention in order to protect their ecological base, health and economy particularly in times of crisis (D'Alisa et al., 2013; Forno, 2014) .
2 Th e idea of withdrawals and additions to the ecosystem comes from the "treadmill of production theory" which was coined by Allan Schnaiberg (1980) in his book Th e Environment: From Surplus to Scarcity. Th e basis of this theory is that humans are dependent upon a constant fl ow of energy from nature and that each of us is in a constant state of interaction with the world around us. We are constantly taking in the natural world through food, water, air, etc. and likewise constantly releasing it back into the ecosystem (e.g. via feces, urine, exhaled breath, etc.). In this process humans create withdrawals, which are the extractions of raw materials from nature, and similarly create additions, which are the waste and byproducts created through the production of human consumed goods. Many additions like nuclear waste, toxic chemicals, and greenhouse gasses create profound ecological disruptions. 3 An AAFN is "a collective body / unit that organizes collective or non-collective actions-events carrying out alternatives to dominant socio-economic and cultural practices with visible benefi ciaries". Th eir (AAFNs) actions are engaged in the public sphere and are not operated / fully supported by mainstream economic and political organizations (i.e. corporate, state, or EU related agencies). In addition, their actions are characterized by a cooperative framework aiming to provide people alternative ways of consumption and food security against the current agro-industrial food system. Central characteristics include the following: social cooperation or partnership among producers, among consumers, and between those two groups, potentially linking distant localities; money as an intermediary for such proximate relations between producers-consumers; producers' economic independence from the agro-industrial system as a basis for production methods which may be more benign in the social, economic and / or environmental sense; active citizenship valorizing food products and production as a political-ethical commitment; the public good, e.g. social justice or solidarity between producers-consumers, environmental improvement via alternative production methods, regional development via local economic benefi ts, local heritage, etc.; socioterritorial identities based on those aims; and food embedded in trust, community, proximate relations and place-based production. Th rough those extra-economic characteristics, alternative networks promote alternative products and production processes, e.g. product quality, special taste, freshness, special processing, etc.; territorial origins, e.g. local producers, local reputations, heritage, etc.; and ecological advantages, e.g. less-intensive cultivation processes, non-industrial local inputs, agro-ecological methods, organic / bio certifi cation, biodiversity conservation, etc. Th e methodological tools adopted for Greek AAFNs are partially derived from an EU funded project (LIVEWHAT, URL: http://www.livewhat.unige.ch). See also Petropoulou, 2016. Following A. Schnaiberg (1980) , it is possible to succinctly present the twists and turns of the current economic model that leads to ecological marginalization (Kousis, 1998) . According to this American sociologist, over the last 30 years industrialized society has been experiencing a new model of economic growth whose core aim was to foster a culture of freedom based on technological innovations, resource extraction and entrepreneurship (i.e. open ecology sources, intensive agriculture etc.). Yet according to Castells et al. (2012) , industrialized society has somehow favored the waves of deregulation, privatization and liberalization, which have been the main objectives of the neo-liberal agenda since the '80s. In 2008 this economic model entered into a crisis. Ecological economists underlined that the crisis was caused not only by abuse in the fi nancial economy, i.e. credits, collaterals, futures and derivatives trading, and malfunctions of the real economy, i.e. factories, farms and services, but also by the plunder of what they defi ned as the real-real economy -i.e. eco-system services, fossil fuels, natural gas deposits and sink capacity (Kallis et al., 2009) . Complementing the outlined diagnosis, de-growth scholars maintained that it was not only a crisis of global capitalism, but also a crisis of extractivist economy, the biophysical support of the former, an ecological crisis. In brief: an ecological crisis articulated around the twin economic imperatives of growth and development (D'Alisa et al., 2014) . If this is true, how then has the collapse of the current socio-economic system been avoided (or postponed)? Ecological marginalization processes -thanks to powerful 'alliances' between economic actors, international organizations (the EU), the state and producers -employ various forms of control capacity to infl uence the state in regulating access to ecosystems, based on a mix of money and subsidy policies. Th ese types of policies, in actual fact, share a core objective: the re-launch of growth. Moreover, such policies have only been helpful for a few but disastrous for the majority of the rural population that has been forced to bear the brunt of them. As a consequence, alternative agro-food networks and initiatives have been appearing lately (Forno, 2013; Forno and Graziano, 2014; Grasseni et al., 2015) . Th e Greek state, as well as international organizations such as the EU, is directly or indirectly involved in the decisions and policies that lead to or intensify ecological marginalization. Even today, what is left of the modern welfare state is experiencing a confl ict between its function as a promoter of economic growth by ensuring the conditions for profi table capital accumulation, and its function as a social legitimator by maintaining social harmony (Sotiropoulos, 2014) . Th e main path to economic growth has been through the exploitation of environmental resources by farmers and / or local users with state assistance, whereas social harmony implies state actions aiming to preserve the capacity of ecosystems for the benefi t of the citizens. Th e aim of this paper is to illustrate the process of ecological marginalization in rural Greece, the environmental and socio-economic consequences of these processes and, where applicable, local responses to this. Th e fi rst section of the paper examines the process of ecological marginalization in rural areas of Greece, within the limitations of available national and international material and literature. It presents the driving forces of ecological marginalization in Greece strongly linked to EU / State policies, globalization processes (e.g. trade liberalization, global competition) and urbanization in peri-urban areas (Primdahl, 2010; Vlachos, 2011) . Th e second section traces the cases of Alternative Agro-Food Networks (AAFNs). Th ese networks are indicative of citizens' attempts to change the economic system, increasingly perceived as unfair and ecologically disruptive, by building an alternative in the cracks of the former, based on greater mutual solidarity between individuals and more sustainable connections with the environment (D' Alisa et al., 2015; Petropoulou, 2016) .
ECOLOGICAL MARGINALIZATION: EU AND THE GREEK STATE
During the last three decades, an increasing number of Greek governments have come to recognize the futility of earlier strategies which emphasized urban-based industrialization at the expense of agriculture and the rural sector (Vlachos, 2011; Symeonakis et al., 2012) . In addition, the rural sector has been increasingly experiencing the depletion of non-renewable natural resources and the negative impacts of environmental externalities on local ecosystems and populations under the auspices of the EU and the global economic system. Th e European Community's agricultural policy of the post-war period took away local control of agriculture and passed it to state groups and institutions. In Greece, as elsewhere, this included mechanization, the development of irrigation systems, new methods of cultivation or systematic stock breeding, the use of chemical fertilizers, herbicides or insecticides and improved varieties of seed or animal species, etc. For example, the key factor in raising yields in Greek agriculture has been the increase in the use of chemical-inorganic fertilizers which is high in the plains. A result of this rapid technological progress was the immense improvement of agricultural labor productivity and production growth (Liodakis, 1997) . In 1981, after the country's accession to the European Economic Community (EEC), the Socialist party in Greece came to power and committed to transforming the national economy and society, to redress the inherited social and spatial inequalities between regions, and in particular, to raise the quality of life in the rural farming areas where almost half of the population lives (ESYE: 1961 (ESYE: , 1971 (ESYE: , 1981 (ESYE: , 1991 (ESYE: , 2001 , and 2011 population censuses). It immediately embarked upon a dual rural development strategy under the commands of the Common Agricultural Policy (CAP) 4 , involving the intensifi cation of agricultural production and the support of agricultural incomes following European overproduction trends (Pezaros, 2012) . Th roughout the 1980s, considerable progress was made towards improving agriculture and general living conditions particularly in lowland regions where agricultural industrialization took place. Th e measures adopted included the provision of health and education services, improved irrigation facilities, transport and agricultural marketing facilities and funds-credit services (Maraveyias and Mermigkas, 2002) . Up to the 1990s European agriculture and consequently Greek agriculture had been characterized as a success story validating its initial objectives for increase of production and raising farmers' quality of life (Louloudis and Beopoulos, 2002) . In terms of ecological marginalization, agricultural intensifi cation in Greece became subjective to the quantitative exploitation of natural resources in rural areas after the post-war period by the state, EU, global institutions and urbanization expansion. Th e transformation of Greek rural ecosystems altered their functional (i.e. natural resources) and organizational (i.e. local population) integrity. In other words, the agricultural industrialization of Greek agriculture involved withdrawals 5 from and at the same time additions 6 to the local rural ecosystems. Since the 1960s and specifi cally after the 1980s, the Greek state gradually promoted the intensifi cation and industrialization of agricultural production by taking the control of agriculture away from the local people. Seed resources were passed to state groups (Papadopoulos, 1999) , while external control under cash cropping activities (i.e. monoculture, overgrazing etc.) has continued degrading the rural environment in the form of soil erosion processes, water contamination, landscape degradation etc., whereas each step of agricultural intensifi cation was determined by the ever more centralized government and EU interests (Lekakis and Kousis, 1994) . In addition, the drive for continuous agricultural intensifi cation and capital accumulation supplements three important characteristics of the modern treadmill model in rural areas: the growth of production refers to the tendency of farmers to adjust to the competitive pressure of technological modernization (Liodakis, 1997) , the production process is shifted away from localized subsistence towards national and international markets, and the institutional apparatus generates additional demands for increased ecosystem utilization in order to strengthen and support an even greater capitalization of production (Kousis, 1998:91) . Global organizations, such as the World Trade Organization (WTO), are promoting growth even more intensively than before. Th e formation of the WTO immediately eliminated the transnational trade barriers and increased the transnational fl ow of goods and capital dramatically, resulting in accelerated industrial production via access to more resources and greater market penetration. Large-scale free trade results in the economic and political disempowerment of local communities, the rapid loss of natural resources and the irreversible degradation of ecosystems (Liodakis, 1997) . Th ese environmental off ences lead not only to negative ecosystem impacts but to negative socio-economic, political and health eff ects in terms of damages to the local population (Kousis, 1998) .
5 Withdrawals from the ecosystem means, e.g. the control of seed resources, whose raw materials come from less developed countries, from economic actors or institutions that are based in industrialized countries. Also, biotechnology and market power has increased the control of food production and distribution by large multinational corporations. 6 Additions to the ecosystem are where seed resources are substituted by hybrids which demand large amounts of water and chemicals with negative impacts on natural resources (i.e. water and soil contamination) and health impacts to rural populations (Petropoulou and Petousi, 2016) . Finally, the institutional success of European and Greek agriculture is still strongly dependent on a competitive world economy even today. Th erefore, the severe crisis currently facing agriculture in Greece reveals itself by a growing instability of world markets, increasing competition, serious fi scal stress at the EU and country level, the international dissemination of the model of technological innovation and intervention in agriculture (intensive, industrialized and energy-consuming agriculture) as well as the failure to anticipate or substantially contain environmental problems (Liodakis, 1997; Lekakis and Kousis, 2013; Petropoulou, 2014) .
Impacts of intensive agriculture: withdrawals and additions to the rural ecosystem
Th e environmental impacts of intensive or industrial agriculture has been globalized through the so-called Green Revolution, developed by advanced Western countries around the early 1960s, to be utilized in less developed countries by resolving intense food shortages in order to avoid social explosions (Parayil, 1992) . In Greece, the use of seeds of improved high-yielding crop varieties (mainly cereals) with intensive mechanization, fertilizer and irrigation led to the extinction of local seed varieties and thus to a decrease in biodiversity, signaling an enduring ecosystem withdrawal. Th e greater demand for water leads to a decrease in valuable water resources with wider ecosystem implications. Monoculture and intensive agricultural techniques lead to soil erosion. Th e more apparent impacts are due to the use of chemical fertilizers and pesticides (Beopoulos and Skuras, 1997) . In mountainous and semi-mountainous zones weed control is carried out by a generalized use of herbicides while new varieties, at the expense of traditional ones, are more demanding in terms of plant protection thus endangering the environment even further. Consequently, the environmental impacts take various forms of withdrawals and additions regarding off ences to the rural ecosystem, e.g. monoculture, landscape impacts and overgrazing impacts as well as water and land contamination, soil erosion and land abandonment etc., seen analytically below (Rene, 2011) . Th e following types of ecosystem off ences stem mainly from the "subsidized" period of the 1980s, which was abruptly terminated in 2008 by the ongoing economic crisis. Agricultural subsidies in the 1980s (70% derived from the EU and 30% from state subsidies) and onward seemed to be an important "vehicle" for food security and increases in production (Bourdaras, 2007) . New high yield varieties and monoculture led to intensifi cation of production, which consequently became the motive of increasing farming incomes since economic support was strongly linked to the magnitude of production with the help of subsidies. Primary producers ceased to associate their income with land quality, and this appears to be one important reason, among others, for the intensifi cation of farming and grazing practices (Beopoulos and Vlachos, 2004) . Irrigation is also another indication of intensive agriculture promoted in Greece. Greek farmers irrigating their land use improved seeds, fertilizers and pesticides in order to increase yields and achieve regularity and quality of the produce due to the uneven distribution of rain. Irrigation was and still is associated with vegetable cultivation and fruit plantations. But the most signifi cant irrigated lands are reserved for industrial arable crops such as maize, sugar beet, perennial varieties of clover and mostly cotton (Beopoulos and Skuras, 1997) . Th e increasing needs for irrigation water is associated with the demands of the new hybrid varieties resulting in the squandering of this natural resource. Th e over-extraction of water occurring in coastal areas has caused sea water to infi ltrate fresh water, making ground waters brackish. Moreover, the expansion of cultivated areas and irrigation could also be considered an indicator of the pressure exerted on wetlands by agriculture. As farmers strive to exploit the agricultural potential of the usually fl at and fertile zones around the wetlands, they get closer to the core of these areas. What is more, by 'withdrawing' or pumping water vital for the survival and conservation of the wetlands, they drive these highly valuable natural areas to fragmentation and drainage (Galanis and Karagiannis, 2000; Petsikou, 2001) . Besides, the transfer-'additions' of potentially polluting substances (i.e. fertilizers and pesticides) by irrigation water creates problems in the wetlands, thus indirectly endangering wildlife species. Intensifi cation aff ects production processes but also the various production systems and farms such as farm enlargement and specialization (i.e. monoculture). Land consolidation and redistribution in the semi-mountainous zones in Greece on the one hand acted as a kingpin for improving agricultural productivity, but at the same time led to the uprooting of natural farm hedges and felt streams with pits and debris (Murray and Skuras, 1990) . In some cases land redistribution was applied in areas low in agricultural yet high in ecological value. Consequently, in areas that had a tendency towards soil erosion, this phenomenon was exacerbated. Agricultural land has largely lost its value as a natural habitat of particular plant and animal species, since the remains of all natural vegetation, as well as hedges separating farmsteads, had disappeared. Finally, land consolidation destroyed certain elements of traditional rural landscapes and manifested itself in the decline of traditional mixed farming systems (Blondel, 2006) . Th e traditional practice of fallow land has diminished in mountainous and semi-mountainous areas as well as rotational practices (Berkes, 2008) . New farming practices adjusted to the short-life cycle of high yield varieties and limited the importance of certain plants associated with Mediterranean crop rotations (nitrogen-fi xing legumes) (Petropoulou, 2007) . Along these lines the rotation of cotton cultivation, a highly subsidized and demanding plant in terms of irrigation, has vanished resulting in a total drop of production in the early 2000s. Furthermore, soil erosion is specifi cally linked to certain aspects of agricultural intensifi cation such as specialization of the production systems, increase of plot size, etc. A study focusing on the prefecture of Messinia revealed that land abandonment of vines in the mid-80s was supported by EU policies that favored and subsidized new high yield varieties (Millington, 1990) . Land abandonment increases the risk of summer fi res and destroys the traditional rural landscape of grape vines and olive groves. On the other hand, abandoned lands experience a re-generation of maquis, a pseudo-steppe phrygane that signals the early stages of land degradation that leads to soil erosion. Forest fi res favor soil erosion while constituting the most serious threat for Greek forests.
Another loss of the adaptive capability of land users to cope with changing environmental conditions can be seen in the treatment of unwanted scrubs and organic waste of the farmland. Farmers try to repel it by using fi re while at the same time grazing intensity remains high. Such reaction promotes soil erosion and infertility (Kizos and Vlachos, 2012) . In the presence of strong economic drivers in the form of actual agricultural support systems and in the absence of strong cultural traditions and institutions in many rural areas of Greece, the loss of traditional knowledge of land use practices is visibly documented by the decaying cultural landscape elements (terraces, stonewalls, buildings, etc.) (Petanidou et al., 2008) . Driven by changes in the agricultural policies and technologies and the production of the common agricultural policy market of the EU (especially the adoption of its subsidy system in the form of livestock subsidies per head), the current livestock system on the Greek islands (i.e. Lesvos) is motivated by agricultural subsidies (Beopoulos and Vlachos, 2004) . Sheep farmers tend to increase the size of their herd to compensate for the loss of income per animal from the steady prices of milk they receive. Subsequently, they become more dependent on animal feed which is imported and they rely largely on subsidies. Th is appears to be a response to the marginal conditions since little else is available and the intensifi cation of sheep husbandry, however radical, becomes the choice of increasing incomes, especially considering the rather supportive policy environment that links the size of the herd with the subsidy. In terms of livestock, the rising world-market prices for livestock feed and fodder and the ongoing economic crisis have brought forward a simple economic driver that either forces farmers to reduce fl ocks (abandonment is a less likely choice since with the current unemployment rate in Greece at more than 20% no other occupations are available) or urges them to try to 'squeeze' more feed out of their grazing lands (Kizos and Vlachos, 2012) .
Socio-economic impacts
Th e political repercussions of intensive-industrial agriculture are evident and multifaceted. Local control of agriculture has steadily been lost while the impoverishment of rural communities becomes a reality in all parts of the globe (Gomez-Baggethun et al., 2010) . Industrial agriculture promoted by the EU and state policies, along with the joint forces of agricultural and chemical companies, has a distinct socio-economic impact on public health due to external chemical inputs. According to ILO's ranking (2011), agriculture is one of the three most hazardous sectors followed by mining and construction in both developing and industrialized countries. Th e popularity of pesticide use in Greece can be traced to the Green Revolution era (1960s-70s) that introduced the use of pesticides as a prerequisite input to obtaining high crop yields. Boosted by the available subsidies and loan schemes since the 1980s, Greek farmers sprayed their fi elds as much as 7 times per cropping season (Louloudis and Beopoulos, 2002) . Chemical dependence has become an acceptable norm to the extent that it is increasingly being adopted even by subsistence farmers engaged in some cash crop production in upland areas today. Again, according to ILO (2011) , between 400,000 to 2,000,000 farm workers are poisoned each year while women are mostly aff ected. Th e fi ndings of epidemiologic and occupational studies done mostly in the West have found that toxins stored in women's bodies increasingly predispose them to various reproductive health disorders and malignancies including hormonal disruptions or interferences in the estrogen level that alter the normal menstrual cycle and cause pregnancy complications, miscarriages, stillbirths, birth defects, delayed pregnancy, reduced ability to breastfeed, endometriosis, and breast and ovarian cancers (Petropoulou and Petousi, 2016) . Moreover, pesticide residues are passed on by mothers to babies through breastmilk. Inhabitants of rural farming areas show higher cancer rates, birth defects, nervous disorders and sterility due to exposure to pesticides and inorganic fertilizers (Andrersson and Lundqvist, 2014) . For farmers and consumers of industrial agricultural products, the latest research fi ndings point to new and more serious concerns than considered to date, i.e. increasing cancer rates, damage from pesticide use for all forms of life such as endocrine system eff ects in humans, etc. (Demos et al., 2010) . Th e unequal allocation of subsidies through clientelist networks in many parts of Greece mainly benefi ted larger farmers and as a consequence has eroded social trust and trust in institutions. Th e rationale of national, regional and local authorities was to "avoid 'losing' money" that could be paid to the local farmers. Initially, in the 1980s, subsidies were allocated through informal patron-client networks, which undermined the prospects for modernization of production and environmental sustainability (Lorent et al., 2009 ). Under this regime, subsidies were mainly seen as additional and "easy" income. Th ey exacerbated economic and social inequalities in many parts of Greece and further eroded the trust between individuals and social groups and between social groups and formal local / regional institutions (Paraskevopoulos, 2007) . Moreover, this way of allocating agricultural subsidies undermined the past social relations of trust, solidarity, and reciprocity among farmers in most rural Greek areas (Cosyns et al., 2014; Fisher, 2013) . Th e above tendency led to the neglect of the quality and long-term conservation of the land and to investments in the intensifi cation of land-use practices mainly because primary producers would not connect their income to the long-term quality of land. Under these conditions, projects for "rationalization" and "modernization" of agricultural or livestock production and / or attempts to introduce viable policies, such as the extensifi cation of grazing carried out under the CAP (Common Agricultural Policy) in the early 2000s, faced serious resistance (Briassoulis, 2004) . Many regions in Greece, mainly mountainous, saw a decline in population, which resulted in changing land use, abandonment of marginal lands as a result of such agricultural policies and practices with possible opportunities elsewhere (Caraveli, 2000) , steadily marginalizing farming as an occupation. Th e marginalization of farming 7 (Beaufoy et al., 1994 ) may lead to diff erent strategies, or responses from farmers, such as change of land use, e.g. from crops to grassland or forests or buildings; reduced inputs, stocking densities, maintenance of infrastructure ('extensifi cation'); restructuring of farming, farms being taken over by other farmers (enlargement); contraction of the farming system, intensification in places, abandonment elsewhere; or complete land abandonment. Area-specifi c intensifi cation is based on mechanization but also on the availability of cheap immigrant labor during the past 20 years (Kizos and Vlachos, 2012) . Social driving forces enhance the decreasing attractiveness of farming as a livelihood compared to services, along with the increased importance of second holiday homes, and the quality of life off ered in cities. Economic driving forces include the low profitability and productivity of farming, new transport infrastructure and especially roads, the rise of tourism as an economic activity in addition to the increasing importance of EU level agricultural policies which have rapidly altered many rural landscapes (Benoit and Comeau, 2005; Caraveli, 2000) . On the other hand, the economic crisis seems to aff ect Greek rural areas, which may relate to the dependency of people on the land and its resources. In Greece people have returned to the countryside, exploiting olive yards for fi rewood which is seen from the cutting and pruning of trees (Lekakis and Kousis, 2013) . Furthermore, the tourist-urban-industrial sprawl is evident mostly in peri-urban areas, along coasts and roads. Farmland in these areas is very expensive and this sprawl takes up high quality farmland, but also results in the fragmentation of the landscape. A common driving force behind these changes is housing pressures. Since Greek building legislation allows building outside settlements only on non-forested agricultural land of a size larger than 0.4 ha, farmland is not protected at all and the diff erence in land value makes all fi elds potential real estate plots. Th is is linked with the unattractiveness of agriculture as an economic activity in Greece today that results in aged owners and abandonment of farmland due to the poor economic performance of most cultivations today (especially low-input olive farming). Th erefore, part-time farming with small and hobby farmers is spreading. Land use and landscape changes along with the urbanization expansion lines on many Greek islands (Kizos et al., 2011 ) was related to olive plantations being removed (along with the terraces that supported them) for housing / manufacture / infrastructure uses. In the peri-urban area of greater Athens the construction of the new Greek airport, accompanied by a new road and rail connection to Athens (along with a new plan for town expansion that started in 1998 and concluded in 2008), have transformed the area and the landscape completely from a small town surrounded by vineyards and olives into an expanding urban center with a countryside for manufacture, industry and new recreation uses (e.g. turf football grounds; fi elds for wedding receptions, etc.). Th ese socio-economic activities drastically altered the rural ecosystem causing irreversible landscape changes. Th is transformation in turn sets limits on the future value of the local resource-based economy such as changes or decline in property values. Th us, the low profi tability of farming practiced in the above cases compared with other economic activities and the fact that urban space has grown rapidly, consuming most surrounding farm areas, signals the collapse of farming profi tability (Kizos et al., 2011) . At the same time, landscape features are being neglected or destroyed, often leading to the degradation of landscape and nature values (Benoit and Comeau, 2005; Martin, 2016) .
Alternative local responses
Local responses to ecological marginalization do not always foster opposition. Since the global fi nancial crisis of 2008, alternative to mainstream forms of economic and noneconomic activities of locally based groups which are 'indirectly' opposed to the industrialization and globalization of agriculture have emerged. Ecological marginalization therefore creates the necessary preconditions for any alternative structures and initiatives that may lead to environment-linked forms of sustainable production and consumption patterns. Th erefore, Alternative Agro-Food Networks (AAFNs) may respond to environmental, social and economic needs that have been generated by recent world development practices while they point to a transfer of power away from the national state and capital operating at a national scale, towards smaller communities (Castells et al., 2012) . Factors that may lead to a reaction to ecological marginalization include economic opportunity structures, political opportunity structures, organizational resources and ideological frames of the given problems. A combination of these factors has to some extent led to eff orts which are becoming visible in the last few years in Greece in the form of AAFNs. Th ese networks-initiatives encompass the abandonment of the ecologically destructive economic system and the enactment of a more sustainable form of production (Forno, 2013) . Th erefore, AAFNs are re-embedding production and consumption into new social relations and dis-embedding them from dependence on large economic state actors and institutions in the current industrial agro-food system thus avoiding the risk of withdrawing and adding processes to rural ecosystems (Goodman and Goodman, 2009 ). On the other hand, they are attempting to change an economic system, increasingly perceived as unfair and ecologically disruptive, by building an alternative in the cracks of the former, based on greater mutual solidarity between individuals and more sustainable connections with the environment. Th e most representative and viable AAFNs in Greece, although small in number, are organic farmers markets "Agroname.com" "Gaea" and "Yni Pirouni" networks 8 (Petropoulou, 2016) . Interest in the topic of the sustainability 9 of farming involved in the above mentioned AAFNs is justifi ed by the fact that they deal with some of the most topical issues found 8 Th e methodological tools adopted by Greek AAFNs are partially derived from an EU funded project (LIVEWHAT http://www.livewhat.unige.ch), for more details see Petropoulou, 2016. 9 In this paper, I refer to the concept of sustainability defi ned by the World Commission on Environment and Development (1987), which takes into account the interrelation between social, environmental and economic issues. Th e short supply chain touches each of these three aspects of sustainability since it can "re-connect" agriculture to consumers (Curry, 2002) either socially, through dialogue and the sharing of information between the parties involved, or economically and environmentally, where agricultural resources are managed with the view of obtaining profi ts and maintaining public goods, respectively. within the debate on food and, particularly, the food paradox question; the problem regarding the relationship between global change, availability of natural resources and farm production; the economic and social confl icts that emerge between various players within food chains; and the issue of interaction between cities, as places of consumption, and the countryside, as places of production. Th e main ideology of Greek AAFNs is the refusal of food chain players to accept and adopt the defi ning elements to traditional supply chains, such as excessive productivity leading to ecological marginalization, standardization and industrial organization (Higgins et al., 2008) , placing instead a greater emphasis on other aspects, such as ecosystem preservation, food quality, origin and the 'naturality' of agro-food production (Renting et al., 2012) . From an environmental point of view, Greek farmers that adopt forms of AAFNs tend to implement more sustainable production methods, which in turn have a positive impact on biodiversity, the landscape and the natural resources of the territory (Gilg and Battershill, 2000; Holloway, 2006) . Th e necessity of diversifying production to meet consumer demand for variety has pushed farmers towards the most diverse farming practices, with the result being that they do not specialize in one or two products, but instead off er a wide range of diff erent goods. Th is often leads to rediscovering traditional vegetables, ancient fruit cultivations and dairy products made from the milk of indigenous breeds. Th e reorganization of production systems can also cover the decision to introduce production methods with lower environmental impact, such as organic farming or integrated agriculture (Little et al., 2010) . Healthwise, the four types of Greek AAFNs have increased knowledge and concern about food amongst consumers and this has led to the adoption of healthier diets. Th e potential for healthier food in AAFNs is created by both formal measures (e.g. a broad variety of fresh food, especially fruit and vegetables, no use of chemical inputs) and informal measures (communication to consumers), but cannot always be fully reached due to trade-off s with other characteristics. Looking at social reasons, local farmers markets and internet platforms, such as the "Agroname.com" network, generate a net profi t in terms of employment (DuPuis and Goodman, 2005) . AAFNs present young farmers with the opportunity of developing their activity, while pensioners can earn additional income by taking up farming (Karner, 2010) . In addition, the expansion of sales-related initiatives may require employing workers outside the family to cover the increased need for labor, creating further employment opportunities for people living in rural areas, and in this way promoting a virtuous circle that benefi ts everyone in the territory (O'Neill, 2014) . Local markets, where relationships are easily made on a personal level and are linked to this shared space (Hinrichs, 2000; Ilberry and Maye, 2005) , provide the ideal opportunity for exchanging information and opinions about production techniques, the specifi c characteristics of a product and more in general countryside knowledge (Renting et al., 2003) . Following these considerations, one could even interpret the spreading of new supply chain forms as a political tool, used to back the will of certain public administrations of retaining agriculture and farming in the areas surrounding towns instead of transforming previously farmed land into urban areas (Aubry et al., 2008) without withdrawing or adding to the rural environment. Economically, farmers taking part in AAFNs such as "Gaea" and "Yni Pirouni" can make a signifi cant profi t. Th ey have a direct input on price, which can be determined in a totally autonomous way (Cicatiello and Franco, 2008) . Th is allows farmers to regain control over decisions about what to produce (Hinrichs, 2000) and so escape from the vicious circle typical of traditional markets. Th is also means that they can avoid the so-called squeeze on agriculture (van der Ploeg, 2006) , namely, the situation whereby farmers are pressed on the one side by their suppliers and on the other by the wholesalers to whom they sell their products, so that they gradually lose their decision-making autonomy. Producers taking part in AAFNs have enhanced entrepreneurial skills in aspects such as customer relationships, marketing and business self-confi dence (Ilberry and Maye, 2005) . A further economic advantage is that of immediate fi nancial gain (Aubry and Kebir, 2013) . Th rough AAFNs, farmers can sell their products during periods of the year when off er exceeds demand (Renting et al., 2012) , while at the same time continuing to use traditional marketing channels. In this way, placing products without creating a surplus allows farmers to sell their produce for more than they would have obtained from a wholesaler, while consumers can pay less than regular retail prices (Karner, 2010) . Finally, Greek AAFNs can act as a driver of positive change regarding ecological marginalization as they can be perceived as a method to increase sustainability, trust, equality and growth in agricultural, food, business, social, health and rural policy areas without threatening local ecosystems. In line with the above, what has been argued so far is that the Greek AAFNs try to resist the expansion of global capitalism in rural areas by engaging in the production of alternative and contentious socio-ecological confi gurations. Forno and Graziano (2014) stress that the common denominator of AAFNs is their criticism of the productivism of modern farms and the desire to re-articulate consumption and production on a smaller scale. Also, the above presented networks-initiatives support the re-localization of economic activities to be re-embedded in social relations, characteristics and objectives that sound familiar to de-growth supporters (D'Alisa et al., 2014) .
CONCLUSIONS
Rural populations, and particularly farmers whose economy and livelihood are dependent on the local ecosystems, are directly impacted by ecological marginalization processes. Ecological marginalization entails the take-over of local natural resources by powerful private or state and international actors such as the EU by gradually disorganizing the rural ecosystem through withdrawals and additions. Chemical agriculture, single crops, intensive livestock husbandry and the sprawl of urbanization constitute typical activities by those actors, leading rural people to the loss of their resource base and to the generation of socio-economic and public health risks. Ecological marginali-zation which has established itself in the rural areas of Greece and elsewhere in the last several decades has its roots in top-down decision making infl uenced by core centers of power leading thus to non-sustainable activities at the local level. Nonetheless, ecological marginalization creates the necessary preconditions that may lead to environment-linked forms and networks of sustainable production and consumption patterns particularly in times of crisis. Alternative Agro-Food Networks (AAFNs) in Greece are mainly concerned with re-grounding agriculture on nature and decent work, delinking agriculture from dependency on market dynamics and on financial and industrial capital, re-introducing local knowledge, implementing a new generation of skill-oriented technologies, and experimenting with new forms of local cooperation, etc. (van Ploeg, 2008) . Th ese notions are fundamental in conceptualizing a viable alternative to "industrial-entrepreneurial" and "corporate agriculture". Within this framework, AAFNs become a more far reaching notion than just direct and trusting relations between farmers and consumers: this includes de-commoditized relations to the environment and to rural and urban territories. It also means supporting alternative food supply schemes that demand local democracy and defending local ecosystems against large infrastructures or privatization of rural public goods therefore promoting a new rural development paradigm. Finally, for the advancing of scientifi c knowledge, it is important to map the redundancy of the various views on current alternative food supply schemes and practices in order to predict their stability, predictability and integration; in short, to unveil their connecting structure and making these initiatives or collective actions more reliable. To accomplish this, new fresh social solutions and methods such as social innovation, although limited in number, can adequately respond to the current multiple economic, social and environmental crises 10 . Th is kind of method (i.e. social innovation and / or network analysis) could be considered as an innovative way to make people more aware and possibly more engaged in sustainability issues (BEPA, 2014 
